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POLYESTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a lenslet array for an image 
sensor having an improved lenslet forming layer by providing the surface 
of a substrate or the layer on the substrate with a polyester lenslet 
forming layer including a repeating unit of a specific structure. 
SOLUTION: This method consists of respective stages for providing the 
surface of the substrate or the layer on the substrate with the 
transparent polyester lenslet forming layer partially including the 
repeating unit of the structure of formula I, forming a thin etching stop 
layer on the lenslet forming layer, patterning this etching stop layer so 
as to form a mask correspond to the lenslets, subjecting the lenslet 
forming layer to anisotropic plasma etching according to the patterns 
and removing the etching stop mask and thermally refluidizing the 
patterned transparent layers so as to form the lenslets. The lenslet to 
collect light and to focus the light onto the photosensitive element of an 
electron image device is produced. In the formula, n denotes >2; X is 
selected from H, CH, etc., Z is selected from O, S, formula II, etc. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 Thi! document has been translated by computer. So the translation may not reflect the ong.nal 
precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



CLAIMS 



[ciaim^a) Prepare the transparent polyester lens let formative layer which contains selectively the 
repeat unit which has the following structure on the layer on a substrate or a substrate, and rt is 
[Formula 1]. 



[CHato-O— 




ft is here, 2 er more than ft* is chosen from the group which in ""^^ * 

is nothing. O. S and CH2, C=0. SO and S02. CH-OH3. OH3-C-OH3. OF3-C-CF3. CH3-C CH2 CH3. 

[Formula 2]. 



O ® 




CH 3 






: _ __ it chooses from the becoming group — having — ; ^-^ * 

b Tatternize a dirty stop layer so that ft may oorrespond to the lens tot with wh.ch the th,n d.rty stop 
layer was formed and the pattern was formed on the transparent lens let format*, layer and a mask 

may be formed.; ,. . 

c) Carry out anisotropy plasma etching of the transparent lens let formative layer accordmg to a 

pattern.; 

d) Remove a thin dirty stop mask.; 

e) How to manufacture the lens let which consists of each phase of re-flu.d.z.ng thermally the clear 
layer patternized so that transparence lens let might be formed, collects light, and focuses ,t on the 
light-sensitive nature component of an electronic image machine. 

[Claim 2] a) Prepare the transparent polyester lens let formative layer which conta.ns selectively the 
repeat unit which has the following structure on the layer on a substrate or a substrate, and ft « 
[Formula 3]. 
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— O— {CH 2 ) n — 




O— {CHa) n -0— 



It is here, 2 or more than it;X is chosen from the group which n becomes from H, CH3, Br, and CI, and;Z 
is nothing, O, S and CH2, C=0, SO and S02, CH-CH3, CH3-C-CH3, CF3-C-CF3, CH3-C-CH2 CH3, and 
[Formula 4]. 

CH3 
— c- 



o o 








since — it chooses from the becoming group — having — ; 

b) Patternize a dirty stop layer so that it may correspond to the lens let with which the thin dirty stop 
layer was formed and the mask pattern was formed on the transparent lens let formative layer and a 
thin light-sensitive nature resin mask may be formed on a dirty stop layer.; 

c) Imprint the pattern of a light-sensitive nature resin mask in a thin dirty stop layer by etching.; 

d) Carry out anisotropy plasma etching of the transparent lens let formative layer according to a thin 
dirty stop mask pattern.; 

e) Remove a thin dirty stop mask.; 

f) How to manufacture the lens let which consists of each phase of re-fluidizing thermally the clear layer 
patternized so that transparence lens let might be formed, collects light, and focuses it on the light- 
sensitive nature component of an electronic image machine. 

[Claim 3] a) Prepare the first thin dirty stop layer on flattening / spacer layer formed on the layer on a 
substrate or a substrate, and patternize a dirty stop layer so that a mask may be formed on the first 
thin dirty stop layer.; 

b) Prepare the transparent polyester lens let formative layer which contains selectively the repeat unit 
which has the following structure on the layer on a substrate or a flattening layer, and it is [Formula 5]. 



-(CH 2 ), 




O— (CH^n- 



It is here, 2 or more than it;X is chosen from the group which n becomes from H f CH3, Br, and CI, and;Z 
is nothing, O, S and CH2, C=0, SO and S02, CH-CH3, CH3-C-CH3, CF3-C-CF3, CH3-C-CH2 CH3, and 
[Formula 6]. 
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since — it chooses from the becoming group — having — ; 

rfPatternize the second fflm so that it mey correspond to the lena let with which the second <hn d,rty 
stoptyer w.s formed on the transparent ,ens let formative ,ayer, and the second mask pattern was 
formed and the second mask may be formed.; 

d) Carry out anisotropy plasma etching of the transparent (ens let formats layer accord.ng to the 
second thin dirty stop mask pattern.; 

e) Carry out anisotropy plasma etching of flattening / the spacer layer accord.ng to the first thin d.rty 

^Remove thwart and the second thin dirty stop mask with which the first thin dirty stop mask was 

g) XP H 0 owt manufacture the lens let which consists of each phase of re-fluidizing thermally the 
transparence lens let formative layer patternized so that transparence lens let m.ght be formed, collects 
light, and focuses it orvthe photosensitive component of an electronic image machine^ 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the or.gmal 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] /orqooc 
[0001] Cross-reference Joseph of related application The United States patent appl.cat.ons 08/369235 
of January 6, 1995 application by F.Revelli etc. are quoted as reference. 

[Rddof the Invention] This invention' relates to the special polyester used in order to form the lens let 
array for solid state image sensors. 

[Description of the Prior Art] A solid-state imaging machine is; image formation part (namely, lens) and 



the image photography part (namely, electronic image sensor device) which consist of two main parts. 
An image is projected on the front face of the electronic image sensor with which an image is uniformly 
divided into many small image elements or "pixels" on the front face with a lens. These pixels are 
dramatically small and typical magnitude is the range near 100 micron from 10 microns. It is the silicon 
chip with which the photodiode array was manufactured so that it might relate to a photodiode 
component with each single pixel on it typically in itself [ electronic image sensor ]. 
[0004] The subset of an electronic sensor is known as a "INTARAIN" device. In these devices, the field 
of a photodiode is notably smaller than that of a pixel. Although optical shielding has light for example, in 
a pixel field, rear-spring~supporter arrangement of it is carried out to pixel fields other than a 
photodiode so that incidence may not be carried out to the migration gate which is the outside of a 
photodiode, or other light-sensitive device components like a shift register. Therefore, if an optical . 
concentration element of a certain kind like lens let is not arranged between the light source and a 
photodetector, imaging of the light which carries out Iriki on the pixel of pinpointing of the outside of a 
photodiode field is not carried out. 1 lens let must be appropriately arranged for the desirable 
description of a lens let array about a photodiode array. 2) Lens let must be appropriately estranged 
from a photodiode. Or in alternative, the focal distance of the lens let obtained must carry out distance, 
an outline, etc. between lens let and a photodiode, and must be in a refractive index and radius of 
curvature, and it must become like. 3) Lens let must be optically transparent, and it must be maintained 
also under an environmental condition, in order that 4 lens let may make min light by which imaging is 
not carried out, it approaches as much as possible and must be estranged, and 5 lens let must be 
uniform as much as possible. 

[0005] The micro-lens structure and the manufacture process which were accumulated are "A High 
Photosensitivity IL-CCD Image Sensor with Monolithic Resin Lens Array" International by Y.Ishihara etc. 
to a cylindrical-lens let array. Electron Devices To the globular form lens let array, it is indicated by 
Meeting, 1983, and pp.497-500 at U.S. Pat. No. 4689291 by Popovic etc. The description of both these 
approaches is summarized by drawing 1 . According to (A) of drawing 3 , the thick layer of 
photosensitive resin is deposited on flattening / spacer layer 14 of the organic substance, and is 
patternized by the shape of a split (in the case of the former), and the lens let pre cursor structure 
[ being cylindrical (in the case of the latter) ] 12 in photolithography. It deposits directly on the front 
face of a solid state image sensor organic substance flattening / in itself [ spacer layer 14 ]. Flattening / 
spacer layer 14 is deposited also on other layers deposited on the front face of a solid state image 
sensor, and it deals in it. These additional layers contain the patternized coloring matter light filter array 
(as [ find / in a color solid-state imaging device ]), an optical shielding layer, or other flattening layers. 
The lens let pre cursor structure 12 of the shape of these cylinder is enough heated, in order that they 
may re-fluidize, and thereby, the lens let 16 (see the (B) of drawing 5 ) of the shape of a semicircle 
column or a semi-sphere is formed. There are some problems in such an approach of forming a lens let 
array. Above all, to an electronic color picture-ized machine, especially typical light-sensitive resin 
contains the absorption component in the blue field of a visible spectrum. This produces the distortion 
of the color spectrum "is seen" according to a photodetector array through the array of an adjoining 
light filter, or "yellow-ization" of a scene. Color distortion increases with time amount by oxidation of 
resin further again. The second difficulty of the approach of forming this lens let array is that the 
resolution by which light-sensitive nature resin is patternized is restricted with the thickness of a resin 
layer. The more a resin layer is thick, the lens let within an array is separated further, therefore, the 
more the optical collector efficiency of an array decreases. In order to cause the desired focus 
effectiveness, the deflection (sag) of the lens let obtained when a resin layer was re-fluidized on the 
other hand must be thick enough so that fully. Therefore, the highest possible amendment effectiveness 
cannot be acquired in the lens let array manufactured by this approach. 

[0006] A sensor must be equal to sterilization at the temperature which rose to medical imaging 
application. The glass transition temperature (Tg) of the photoresist of almost all marketing is so low 
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that lens let becomes useless by sterilization. Moreover, yellow-izing is remarkable at especially the 
temperature that rose. It has proposed that the manufacturing technology of lens let avoids some of 
difficult above in alternative. Optical lithography patternizing and a lens formation function were 
separated by these techniques. Light-sensitive nature resin is offered as both a patternizing means and 
lens means forming with the above-mentioned technique. 

[0007] Drawing 4 shows the alternative-approach indicated by the Japan disclosure patent specification 
common 4-226073 (1992) by Y.Hokari. It is Si02 which deposits the lens let formative layer 18 on the 
front face of the organic flattening spacer layer 14, and then it deposits on the front face of an 
electronic image sensor chip with this drawing. It is made from a transparent inorganic material [ like ]. A 
thick light-sensitive resin layer is deposited on the lens let formative layer 18, and it is patternized so 
that the pre cursor 12 may be formed ((A) of drawing 4 ). Resin pre cursor is deformed into the form of 
a semicircle by temperature re-fluidization next ((B) of drawing 4 ). As shown in (C) of drawing 4 R> 4, 
the inorganic transparence lens let 20 is formed with the imprint object of the pattern of the lens 
configuration formed by re-fluidizing resin to the lens let formative layer 1 8 by reactive ion etching. Next, 
Si02 As shown in (D) of drawing 4 , in order to form the lens let covering film 22, it deposits selectively 
only on the front face of the inorganic transparence lens let 20 with "the spin on glass" or SOG 
technique known well. Spacing between lens let decreases to zero substantially by such approach, and 
this increases the optical imaging effectiveness of lens let. One difficulty of this approach is Si02. It is 
forming especially the thick layer (for example, 10 microns) of an inorganic material [ like ] on the 
organic base. A deposition technique like RF (radio frequency) sputtering needs the assembly time of 
several hours, in order to form such a thick layer. Into such long assembly time, the organic base 
becomes an elevated temperature, so that it is enough to decompose. Furthermore, the thick layer of an 
organic material is mechanically unstable, and is in the inclination which produces a crack and exfoliation 
again. In addition, an SOG film needs to be processed at the temperature of 400-degreeC so that [a 
consistency ] it may be raised enough. It is clear that the elevated temperature's about deposition of 
the inorganic layer of a thick film it is nonconformance to both an electronic image sensor substrate and 
an organic layer. In order to imprint a lens pattern in an inorganic layer in organic resin faithfully 
eventually, it is extremely difficult to control reactive-ion-etching conditions.. Organic and exact etching 
conditions which are the same must be found out. The ununiformity of the fluctuation from these 
conditions or etching conditions produces formation of the lens let array which cannot be received. 
Reactive ion etching produces the rude lens let surface finish which cannot be received again. 
[0008] Other alternative-approaches of lens let manufacture are indicated by the Japan disclosure 
patent specification common 3-297167 (1991) by H.Kawashima etc. With reference to drawing 5 , thick 
(namely, several microns) transparent inorganic flattening / spacer layer 24 are deposited on the front 
face of an electronic image sensor chip. And the thick (namely, 2 to 10 microns) organic lens let 
formative layer 26 is deposited on flattening / spacer layer 24. This lens let formative layer is made from 
transparent thermoplastic resin like **, such as PMMA (polymethylmethacrylate) and PGMA(poly 
GURISAIJIRU methacrylate) PMIPK (poly methyl isopropenyl ketone). Next, the first light-sensitive 
nature resin layer 28 is deposited on a lens let layer, as shown in (A) of drawing 3 . The pattern is 
imprinted by the lens let formative layer by oxygen plasma etching after optical lithography-patternizing 
of the first light-sensitive resin layer ((B) of drawing 5 ). Inorganic flattening / spacer layer 24 is served 
as a dirty stop (etch-stop) to an oxygen plasma-etching process. The first light-sensitive nature resin 
mask 30 is removed by the bleedoff (release) solution (**, such as ethanol and an acetone) so that it 
may leave the organic lens let pre cursor 32 in thermoplastics. And a transparence micro-lens array is 
formed by re-fluidizing lens let pre cursor structure thermally, in order to form the organic lens let 34 
shown in (C) of drawing 5 . Spreading and the patternizing of the second of the light-sensitive nature 
resin etching mask 36 which are shown in the reference at (D) of drawing 5 R> 5 are indicated. A wet 
etching solvent is used in order to remove the parts of transparence inorganic flattening / spacer layer 
38 which are not desirable, and residual resin is removed by solvent like ethanol as shown in (E) of 
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drawing 5 Flattening / spacer layer needs to be patterned in order to provide the electric contact of 
each electronic imaging machine with access. Some of these imaging machines are manufactured on a 
single silicon wafer, and it is cut in the shape of a pip by the device divided into the degree. When it is 
patternized before flattening / spacer layer carried out the spin coat of the lens let formative layer, 
ununiformity coating of the lens let formative layer occurs. This causes the heterogeneity of a lens let 
array shortly. The manufacture sequence indicated by drawing 5 is designed so that this problem may be 

avoided. . 
[0009] As the above-mentioned reference of Hokari was indicated, deposition of a thick inorganic layer 
has many problems by usually long assembly time, high process temperature, or those both. The 
reference of Kawasima cannot bear the corrosion according [ almost- all organic light-sensitive nature- 
resin ] to oxygen plasma etching again. Lack of this selectivity means that a resin mask corrodes, and 
the semi-sphere mold lens let formed in the lens let pre cursor structure formed in imperfection, 
therefore imperfection produces it by etching a thick thermoplastics layer. Before the selectivity of 
light-sensitive nature resin appears in it being equal to the exposure to a long oxygen plasma dirty 
process enough and even a certain case re-fluidizes thermoplastics, inorganic flattening / spacer layer 
is problems after the difficulty and the patternizing which remove the remaining resin. The solvent 
(ethanol acetone) used for removing a photoresist dissolves organic thermoplastics again. 
[0010] • which shows the demand of a lens formation ingredient effective in below — 1 An ingredient is 
colorlessness, does not have dispersion and maintains this transparency over a prolonged activity. It is 
continuously exposed especially to light, and temperature may rise quietly or must not become yellow. 
2) The shape of dome shape must be formed by re-fluidizing with heat at the temperature below 180 
degreeC. At an elevated temperature, the electronic component under a light filter array and a micro 

lens is damaged. , 
[0011] 3) A micro lens holds the configuration and optical quality, when put to autoclave conditions (it is 
24 hours at 1 35-degreeC). Tg of a lens ingredient must be 2 of a demand and 3 must be from an outline 

130 to 150-degreeC. . 
4) The refractive index of a micro-lens ingredient must be high in order to offer a sufficiently short focal 
distance Ideally, a replacement ingredient must show the refractive index near the photoresist used as 
lens let now. and is n= 1.61 here. In a certain case, even the ingredient of a higher refractive index is 
useful An ingredient must show a low birefringence after **** fluidization. 

[0012] 5) A micro-lens ingredient is the end of a manufacture process, and must not be damaged with 
the solvent used in order to remove a dicing protective layer (DPL). 

6) A micro-lens ingredient must be firmly pasted up on the substrate. 

7) The process which forms a micro lens does breakage to no components of a sensor. The device 
engine performance must not be influenced. 

[0013] 8) A micro-lens formation process must be able to be manufactured. A harmful ingredient and a 
harmful solvent must be avoided. A micro-lens ingredient must be easily [ at an expensive price and J 
available. 

[0014] _ . u 

[Problem(s) to be Solved by the Invention] Therefore, it is in the object of this invention offering the 
lens let array for image sensors which conquers the above-mentioned difficulty and has the improved 
lens let formative layer. 

[0015] , , x . . 

[Means for Solving the Problem] This object prepares the transparent polyester lens let formative layer 
which contains selectively the repeat unit which has the following structure on the layer on a substrate 
or a substrate, and is [0016]. 
[Formula 7] 
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X X 
— 0-(CH 2 ) n -0— t^J>—z^ /\— O— (CH2),r-0— 
X X 

[0017] It is here, 2 or more than it;X is chosen from the group which n becomes from H, CH3, Br, and CI, 
and;Z is nothing, O, S and CH2, C=0, SO and S02, CH-CH3, CH3-C-CH3, CF3-C-CF3, CH3-C-CH2 
CH3, and [0018]. 
[Formula 8] 




[0019] since — it chooses from the becoming group — having — ; 

b) Patternize an etching halt layer so that it may correspond to the lens let with which the thin etching 
halt layer was formed and the pattern was formed on the transparent lens let formative layer and a 
mask may be formed.; 

c) Carry put anisotropy plasma etching of the transparent lens let formative layer according to a 
pattern.; 

d) Remove a thin etching halt mask.; 

e) It consists of each phase which changes thermally the clear layer patternized so that transparence 
lens let might be formed re-floating (reflow), and is attained by the approach of manufacturing the lens 
let which collects light and focuses it on the light-sensitive nature component of an electronic image 
machine. 

[0020] 

[Embodiment of the Invention] In this invention, in order to avoid difficult many about the conventional 
technique, the so-called "three-layer (trilayer)" process technique is used. The mask (RIE-PCM) 
system (portable comformable) which can be three-layer reactive-ion-etching-portable formed is known 
for IC industry as a means to form the structure of having a high aspect ratio in an organic flattening 
layer. J.M. Moran and D.J.Maydan (Journal of Vacuum Science Technology, 1979 and 16, pp 1620-1624) 
are Si02 three layers. The versatility and process compatibility of RIE-PCM were shown first. The 
critical-like process phase of a three-layer RIE-PCM system is thick spin coating of organic, flattening / 
spacer layer, and Si02. Exposure through the plasma CVD (chemical vacuum deposition) of the film of 
an inorganic material or RF spatter coating, spin coating of a light-sensitive nature resin layer, and a 
suitable mask, the development of a pattern, etching of the exposed organic material, and the imprint to 
the organic layer of the pattern by the oxygen plasma RIE are included. [ like ] The advantage of this 
process is needed in order that only the film of light-sensitive nature resin may patternize a thin 
inorganic layer. Next, a thin inorganic layer acts as the dirty stop or dirty mask to the oxygen plasma RIE, 
and the property of the anisotropy of etching produces the vertically near wall in thick organic flattening 
/ spacer layer. 

[0021] The description it is featureless in the lock of this invention is explained with reference to 
drawing 6 . The spin coat of organic flattening / the spacer layer 14 is carried out on the silicon chip 
with which the transparence polyester lens let formative layer 40 continues. Flattening / spacer layer 14 
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is deposited as mentioned above on the layer formed on the silicon chip substrate. The polyester lens 
let formative layer 40 is : [0022] which contains selectively the repeat unit which has the following 
structure. 
[Formula 9] 

x 



— O— <CH 2 ) n -i 




<CH 2 ) n - 



[0023] It is here, 2 or more than it;X is chosen from the group which n becomes from H, CH3, Br, and CI, 
and;Z is nothing, O, S and CH2, C=0, SO and S02, CH-CH3, CH3-C-CH3, CF3-C-CF3, CH3-C-CH2 
CH3, and [0024]. 
[Formula 10] 



O 0 







[0025] since — it is chosen from the becoming group. The structure of the polymer which suits above, a 
presentation, and a physical characteristic are shown in tables 1-5. Desirable mixing has the glass 
transition temperature near 140-degreeC, and a refractive index near 1.61. The solubility of the polymer 
within the solvent generally used for spin casting was best when an aromatic series glycol contained a 
big side group (side group). 
[0026] 
[A table 1] 



mm' 




TO*" 
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[0027] 
[A table 2] 
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[0028] 
[A table 3] 

5 3 *?(i-f*,ia7A) (0£/dt 



10 



11 



12 



13 
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[0029] 
[A table 4] 



15 




[0030] 
[A table 5] 

£5 4<S(z-f*. rm) (O-tm 



20 






«J> 

44 


108 °C 




21 


Sor 1 " 


— -o 


14 






22 




— ybjx^ 

• v^.. 




98 °C 


1.61 



[0031] Number a in structure The component (in unit of a mol) of monomer supply is expressed, b It .s 
the glass transition temperature by ** DSC (middle point), c It is 632.8nm in refractive index m the 
analysis in ******** mode, d It does not ******. A polymer 9, 9-screw (4. -(2-hydronalium oxyethoxy 
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phenyl)- the fluorene has the physical characteristic which was excellent to the proposed application) 
This monomer is :1 which has some advantages structurally. That firmness draws glass transition 
temperature also with the high twist which can be attained using an acrylic bridge formation group. 
[0032] 2) The fluorenyl residue of bulk is located at right angles to the base of a polymer, and it extends, 
this checks crystallization in a polymer, and solubility is improved compared with a easier derivative. 

3) Aromatic series structure conjugate [ the ] offers a comparatively high refractive index. 

4) A component with a big refractive index is in the polymer chain which contributes to decreasing 
stress double refraction by parallel and vertical both. 

[0033] 5) The repeat unit is dramatically stable at thermal and photdchemistry-both. Other monomers 
are used from a different reason. For example7 in order to' improve the solvent endurance of the lens let- 
in question, 4.4 '- screw (2-hydronalium oxyethoxy) benzophenone or 4.4-screw (2-hydronalium 
oxyethoxy) diphenylsulfone is contained at a polymer-ized reaction, and it deals in it. 
[0034] Deposition of the transparence lens let formative layer 40 is followed, and it is Si02. The film 42 
of an inorganic material [ like ] accumulates, this layer — thickness - at most ~ only 100 to 500A is 
needed and it deposits by one of some the approaches containing RF-sputtering, plasma CVD, heat 
vacuum evaporationo, and SOG. It is prepared as a temporary dirty stop and this thin inorganic layer .s 
Si02. It does not need to be limited. Although other candidates of an inorganic dirty stop ingredient 
contain Si3 N4. silicon, germanium, amorphous carbon, titanium or organic metal glass, and a polymer, it 
is not limited to this. The spin coat of the film of light-sensitive nature resin is carried out on lamination 
structure following a dirty stop layer. Furthermore, :1 or the light-sensitive resin layer of about 2000A 
thinness which does not need to be thick is very enough as this light-sensitive layer. It is possible, 
because is used only in order that a photoresist may patternize a dirty stop layer, and is not used in 
order to form lens let itself. As shown in (A) of drawing 6 , light-sensitive nature resin is exposed and 
developed with a suitable mask. The thin light-sensitive nature resin mask pattern 44 is sent to the th.n 
dirty stop layer 42 by wet or the dry etching technique, in order to form the thin dirty stop mask 46 
continuously ((B) of drawing 6 ), and it is again sent to the transparence organic lens let formative layer 
by oxygen plasma etching ((C) of drawing 6 ). The thin inorganic dirty stop mask 46 is highly formed as 
an alternative dirty stop, and protects a lower organic material from etching by the oxygen plasma. The 
wall into which the high anisotropy of the oxygen plasma RIE and the high selectivity of an inorganic 
dirty stop therefore the lens let formative layer were etched is what that produces the lens let footprint 
(footprint) formed good, and enables separation smaller than that between each lens let is vertically near, 
the effective light collection field where this is bigger — or if it puts in another way, big collector 
efficiency will be brought [ rather than ] about to each lens let. An etching process is ended after the 
above-mentioned time interval which is suitable so that spacing may be thoroughly removed in these 
fields in which the transparence lens let formative layer is not protected by the inorganic d.rty stop 
mask. Furthermore, it is not important because is not criticality-like [ spacing of oxygen plasma 
etching ], and will not be collected, however it may carry out light which carries out incidence to these 
fields when flattening / spacer layer 14 is selectively etched in the field between lens let. It remains, as 
the polyester transparence lens let pre cursor 48 of a lens let formation ingredient is shown in (D) of 
drawing 6 after clearance of the thin inorganic dirty stop mask patternized by wet [ standard ] or the dry 
etching technique. The configuration of such structures changes with thermal re-fluidization of an 
organic transparence lens let formation ingredient to the outline polyester transparence lens let 50 ((E) 
of drawing 6 ). 

[0035] Since it above usually interconnects electrically in each imaging vessel, it is necessary to 
patternize organic flattening / spacer layer. One possibility is patternizing organic flattening / spacer 
layer before a lens let manufacture sequence, as shown in drawing 6 . However, this approach is not 
desirable, because produces an uneven lens let deflection as explained in relation to the above- 
mentioned reference of Kawashima. Other possibility carries out the spin coat of the second photoresist 
layer on;, i.e.. the completed lens let array, which is using the approach proposed with the reference of 



-13- 



the same Kawashima, exposes a resist by the suitable pattern, etches flattening / spacer layer, and 
removes a resist with a suitable solvent eventually. However, each of these is approaches which are not 
desirable. It is because spreading and clearance of a resist cause the dissolution of the completed 
organic lens let. 

[0036] Drawing 7 shows the second example of this invention, and this avoids such difficulties by using 
the second inorganic dirty stop layer which patternizes flattening / spacer layer, after spin coating of 
the lens let formative layer is carried out. The spin poat of organic flattening / the spacer layer 14 is 
carried out on the layer on a device substrate or a device substrate by referring to (A) of drawing 5 . 
Next, the first thin inorganic dirty stop layer 52 is deposited on flattening / spacer layer following the 
first thin light-sensitive nature resin layer. The first thin light-sensitive nature resin layer is patternized 
in optical lithography with the photo mask which forms the side boundary of flattening / spacer pad ((A) 
of drawing 7 ). The pattern which obtains the first thin light-sensitive nature resin mask 54 is explained 
in front, in order that that the first thin dirty stop layer 52 imprints with wet or a dry etching technique 
may form the dirty stop mask 56 following clearance of the first mask ((B) of drawing 7 ). The spin coat 
of the polyester transparence lens let formative layer 58 is carried out on the first dirty stop mask 56, 
and it deposits the second thin inorganic dirty stop layer 60 on this lens let formative layer. The spin 
coat of the second thin resist layer 62 is carried out, and it has a profile eventually drawn by the pattern 
corresponding to the footprint of each lens let in optical lithography. The second thin resist mask 62 is 
arranged so that it may align at accuracy about the first dirty stop mask 56 which is downward ((C) of 
drawing 7 ). A resist pattern 62 is imprinted by the second dirty stop layer 60 with wet [ above ] or a dry 
etching technique, in order to form the second thin dirty stop mask 64, as shown in (D) of drawing 7 . 
This pattern is shortly imprinted by the lens let formative layer by the oxygen plasma RIE. the plasma — 
as for dirty time amount, flattening / spacer pad 68 is formed for the polyester transparence lens let pre 
cursor 66 — simultaneously, it is set up so that it may be formed ((E) of drawing 7 ). It is prepared as a 
dirty stop for the patternized layer 56 to prevent the corrosion of organic flattening / spacer pad in the 
field between cylinder-like lens let pre cursor structures, and the mask for forming the limitation of the 
side of flattening / spacer pad simultaneously is prepared. It is used in order that wet or a dry etching 
process may remove the exposed inorganic dirty stop which is shown in (F) of drawing 7 , and eventually, 
lens let pre cursor structure is thermally re-fluidized, in order to form the polyester transparence lens 
let 72, as shown in (G).of drawing 7 . Tg of organic flattening / spacer pad 68 is chosen so that more 
highly [ it ] than Tg of a lens let formation ingredient. Thus, flattening / spacer pad 68 maintains the 
configuration during heating and re-fluidization of lens let pre cursor structure. As mentioned above, the 
homogeneity of the thickness of the polyester transparence lens let formative layer 58 is maintained, 
because flattening / spacer layer is patternized following deposition of this layer. Furthermore, the 
homogeneity of the thickness of flattening / spacer pad 68 is maintained by existence of the dirty stop 
mask 56 again. The dirty stop mask 70 patternized eventually offers the additional function to restrict 
floating to the side of that, when being heated so that lens let pre cursor may form the polyester 
transparence lens let 72. 

[0037] The three-layer RIE-PCM process approach explained above within the example of both this 
inventions is the three-layer depths (Deep) UV. Being substituted by the PCM approach is clear to this 
contractor, in this case, inorganic — a thin film dirty stop layer is replaced with the thin film of the 
ingredient which is depths UV blocking like a germanium-selenium. Furthermore, the lens let formative 
layer must be depths UV sensitivity again. 

[0038] It is substituted for both the light-sensitive nature resin layers and dirty stop layers in an 
example of this invention by the single light-sensitive nature resin layer containing silicon or a metallic 
element like tin, and deals in them. In the first example, the process phase shown in (A) of drawing 6 is 
thoroughly removable. The light-sensitive nature resin mask 44 thin at (B) and the thin inorganic dirty 
stop mask 46 of drawing 6 are replaced in the light-sensitive nature resin layer containing a single thin 
(for example, thickness of 2000 to 6000A) metallic element. The process phase similarly shown in (A) of 
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(C) of drawing 7 and/or drawing 7 is removable in the second example of this invention. The spin coat of 
the light-sensitive nature ingredient containing a metallic element is carried out, it is exposed and it is 
developed by the useful approach. When put to Oxygen RIE t these ingredients are above Si02. Or it 
changes into the heat-resistant metallic oxide offered as a dirty stop ingredient instead of other 
inorganic materials selectively. For example, which of the metal ("Electronic and Photonic Properties of 
Polymers", M.J.Bowden, S.R.Turner, eds., American Chemical Society:Washington DC, 1988, pp 158-166) 
content photoresist ingredient reviewed by T.Iwayanagi etc. can be used. This alternative-operation 
combines the function and dirty stop layer of light-sensitive nature resin, and has the advantage that 
this offers an easy process. The compound metallic oxide / organic metal polymer by which it remains 
after Oxygen RIE on the other hand show the fault that it is difficult to exfoliate. This ingredient is 
removed by Freon RIE in front of RIE which used Oxygen RIE or the gas which contains the mixture of 
both oxygen and Freon in alternative. The resolution from which the second fault is acquired in the 
alternative-like process is are not higher than that of the above-mentioned three phase process. Finally 
in the second example of this invention, the part (it corresponds to 70 [ of drawing 7 ] of (F)) of the first 
thin dirty stop mask with which, as for the third fault, it was patternized directly under polyester 
transparence lens let pre cursor (66 [ of drawing 7 ] of (F)) is not removed. This produces the 
absorption which is not desirable according to the above-mentioned "yellow-izing" phenomenon. 
The example 14.4 'composition 4.4 of - screw (2-hydronalium oxyethoxy) benzophenone'-dihydrooxy- 
benzophenone (50.5g, 0.233 mols) was dissolved in the solution (0.70 mols) which melted sodium 
hydronalium oxide 28g to water 200ml_. The solution was stirred mechanically and warmed by about 60- 
degreeC. 2-chloroethanol (41. 3g, 0.513 mols) was slowly added over 30 minutes. 20-chloro ethanol 10g 
(0.12 mols) of an addition was added 3 hours after, and the reaction continued for 4 hours. Mixture was 
cooled by 23-degreeC, and the filter of the product which precipitated was carried out, it was rinsed, 
and was dried. 53.2g (75%) of white solid-states was obtained from ethanol/THF after recrystallization. 
[0039] 1H NMR(300MHz and DMSO-d6) delta — 3.7 (m, 4H) and 4. 08 (t, J= 4.8), 4.91 (t, J= 5.5, 2H), 7. 
06 (7 d, J= 8, 4H) 7.66 (6 d, J= 8, 4H). 

Example 29, 9-screw (4 -(2-hydronalium oxyethoxy phenyl)- the composition 9 of a fluorene, 9-screw (4. 
-(2-hydronalium oxy-phenyl)- by mechanical stirring between 6 hours, the mixture of fluorene 84.4g 
(0.241 mols), and 3.3g (0.024 mols) of potassium carbonate and the 18-crown -6 of the amount of the 
catalyst in xylene 400mL flowed back, and was heated)) [ 46. 7g (0.53 mols) of ethylene carbonate, and ] 
Mixture was cooled slowly to the room temperature and the solvent was moved from the precipitate 
product. The obtained white solid-state was washed by the ligroin (in order to prevent formation of a 
gum-like mass), and was dried under the nitrogen air current. The product was ******ed from the 
methanol and 70.4g (67%) of white powder was obtained. 

[0040] 1H NMR(300MHz, CDCI3) delta2.0 (s, 2H), 3.9 (br s, 4H), 4.02 (t, J= 4.3, 4H), 6.76 (d, J= 8.8, 4H) 
and 7.12 (d, J= 8.7, 4H), and 7.25(m, 4H). — 7 and 75 (d f J= 7.4, 2H). FD-MS m/e 483 (M+). 
Example 3 dimethyl terephthalate 27. 7g (0.143 mols) and 9, 9-screw (4. -(2-hydronalium oxyethoxy 
phenyl)- fluorene 46.9g (0.107 mols), ethylene glycol 4.5g (0.072 mols), 336mg of zinc acetate dihydrates, 
and 190mg [ of antimony trioxides ] mixture were set to 200-degreeC under nitrogen) Nitrogen is :200- 
degreeC 1 hour, and 220-degreeC 1 hour, and 240-degreeC 2 hours. [ when the following temperature 
programs were carried out while being slowly bubbled through the melt ] It was substituted for 
installation of nitrogen by mechanical stirring, and melt was stirred under the vacuum (about ten to 2 
torr) for 3 hours. After being cooled by the room temperature, the flask was destroyed and an open 
eclipse and contents were dissolved in the warm dichloromethane of about 700 ml_(s). In order to 
remove a residual catalyst and a residual glass piece, the filter of the solution was carried out through 
the pad of cerite (Celite), and the polymer precipitated within the superfluous methanol in a blender. The 
filter of the product was carried out and it was dried within vacuum oven for two days by 80-degreeC. 
Yield: Polymer 64.1 g of white powder (95%). An improvement of the light transparency offered by this 
invention is clearly shown by by comparing drawing 1 (conventional technique) with drawing 2 R> 2 
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(ingredient of this invention). Drawing shows the graph of newly many years past-prepared % 
permeability of a lens let ingredient, and wavelength. The absorption which the ingredient of the 
conventional technique is on shorter wavelength, and cannot be permitted is shown, and this is getting 
worse gradually, when an ingredient passes in 85-degreeC on the 45th ( drawing 1 ). The ingredient of 
the example of this invention does not show the absorption which is not desirable by both after 
beginning and 85-degreeC 90 days pass ( drawing 2 ). 

The approach from 3 follows below four examples. Dimethyl terephthalate 18.6g (0.096 mols) and 9, 9- 
screw (4. -(2-hydronalium oxyethoxy phenyl)- fluorene 25.2g (0.101 mols), ethylene glycol 3.2g (0.52 
mols), the zinc acetate dihydrate of the amount of a catalyst, and an antimony trioxide were used) The 
34.2g polymer was obtained. 

The polyester of example 5 resemblance is compounded following the approach from Example 3. 
Dimethyl terephthalate, 2 and 2'-(1-methylethylidene) screw [4 and 1-phenyleneoxy] bis-ethanol, and 
ethylene glycol were used. 

The approach from 3 follows below six examples. Dimethyl terephthalate 2.86g (0.015 mols) and 9, 9- 
screw (4. -(2-hydronalium oxyethoxy phenyl)- fluorene 4.85g (0.011 mols), ethylene glycol 1.0g (0.016 
mols), the zinc acetate dihydrate of the amount of a catalyst, and an antimony trioxide were used) The 
6.7g polymer was obtained. 

The approach from 3 follows below seven examples. Dimethyl terephthalate 2.7g (0.014 mols), dimethyl 
isophthalate 2.3g (0.012 mols) and 9, 9-screw (4. -(2-hydronalium oxyethoxy phenyl)- fluorene 6.8g 
(0.016 mols), ethylene glycol 1.1g (0.018 mols), the zinc acetate dihydrate of the amount of a catalyst, 
and an antimony trioxide were used) The 10.0g polymer was obtained. 

The polyester of example 8 resemblance is compounded following the approach from Example 3. 4-t- 
butyl isophthalate, 2 and 2'-(1-methylethylidene) screw [4 and 1-(2, 6-dichloro) phenyleneoxy] bis- 
ethanol, and ethylene glycol were used. - - . - - - 
The approach from 3 follows below nine examples. Dimethyl terephthalate 6.1 4g (0.032 mols) and 9, 9- 
screw (4. -(2-hydronalium oxyethoxy phenyl)- fluorene 8.77g (0.020 mols), 4.4 -screw (2-hydronalium 
oxyethoxy) diphenylsulfone 1.35g (0.00040 mols), ethylene glycol 1.0g (0.016 mols), the zinc acetate 
dihydrate of the amount of a catalyst, and an antimony trioxide were used) The 13.3g polymer was 
obtained. 

The approach from 3 follows below ten examples. Dimethyl terephthalate 2.05g (0.011 mols) and 9, 9- 
screw (4. -(2-hydronalium oxyethoxy phenyl)- fluorene 3.01 g (0.069 mols), 4.4-screw (2-hydronalium 
oxyethoxy) diphenylsulfone 0.1 8g (0.00053 mols), ethylene glycol 0.5g (0.008 mols), the zinc acetate ^ 
dihydrate of the amount of a catalyst, and an antimony trioxide were used) The 3.8g polymer was 
obtained. 

The polyester of example 1 1 resemblance is compounded following the approach from Example 3. A 
dimethyl 4-4'- biphenyl dicarboxy rate, 4, 4'-screw (2-hydroxy ethoxy) biphenyl and ethylene glycol were 
used. 

The approach from 3 follows below 12 examples. Dimethyl terephthalate 10.0g (0.052 mols) and 9, 9- 
screw (4. -(2-hydronalium oxyethoxy phenyl)- fluorene 12.4g (0.028 mols), 4.4'-screw (2-hydronalium 
oxyethoxy) diphenylsulfone 4.3g (0.013 mols), ethylene glycol 1.6g (0.026 mols), the zinc acetate 
dihydrate of the amount of a catalyst, and an antimony trioxide were used) The 22. 7g polymer was 
obtained. 

The approach from 3 follows below 13 examples. Dimethyl terephthalate 4.5g (0.023 mols), - sulfonyl 
bis-benzoateg [ 0.5 ] (0.0015 mols) and 4 and dimethyl 4-4'4'-screw (2-hydroxy ethoxy) diphenylsulfone 
8.1g (0.018 mols), ethylene glycol 0.77g (0.012 mols), the zinc acetate dihydrate of the amount of a 
catalyst, and an antimony trioxide were used. The 1 1 .1g polymer was obtained. 

The polyester of example 14 resemblance is compounded following the approach from Example 3. Diethyl 
4, and 4' screw [ - oxy-dibenzo eight, 1, and 1-] [4-(2-hydroxy ethoxy) phenyl] cyclohexane and 
ethylene glycol were used. 
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The approach from 3 follows below 15 examples. Dimethyl 2, 6-JINAFUSO eightsg [ 49.1 ] (0.203 mols) 
and 2, and 2'-[(octahydro -4 and 7-methano-5H-indene-5-ylidene) screw (4, 1-phenyleneoxy)] bis- 
ethanol 41. 1g (0.101 mols), ethylene glycol 9.9g (0.159 mols), the zinc acetate dihydrate of the amount of 
a catalyst, and an antimony trioxide were used. The 78. 3g polymer was obtained. 

The approach from 3 follows below 16 examples. Dimethyl terephthalate 23.1 g (0.119 mols), 4.4 -screw 
(2-hydronalium oxyethoxy) benzophenone 21. 6g (0.071 mols), ethylene glycol 4.0g (0.064 mols), the zinc 
acetate dihydrate of the amount of a catalyst, and an antimony trioxide were used. The 23.2g polymer 
was obtained. 

The polyester of example 17 resemblance is compounded following the approach from Example 3. 
Dimethyl 4, and 4' screw [ - thio dibenzo eight, 1, and 1-] [4-(2-hydr6xy ethoxy) phenyl] cyclopentene — 
and ethylene glycol were used. 

The approach from 3 follows below 18 examples. The zinc acetate dihydrate of the amount of dimethyl 
terephthalateg [ 10.0 ] (0.051 mols) and 2 and 2 f -[(octahydro -4 and 7-methano-5H-indene-5-ylidene) 
screw (4, 1-phenyleneoxy)] bis-ethanol 13.67g (0.0335 mols), ethylene glycol 1.4g (0.022 mols), and a 
catalyst was used. The 18.6g polymer was obtained. 

The approach from 3 follows below 19 examples. Dimethyl terephthalate 8.0g (0.051 mols), 1-(2-. 
naphthyl)-1 and 1 -screw [4-(2-hydronalium oxyethoxy) phenyl] ethane 10.8g (0.025 mols), ethylene 
glycol 1.4g (0.023 mols), the zinc acetate dihydrate of the amount of a catalyst, and an antimony trioxide 
were used. The 15.7g polymer was obtained. 

The polyester of example 20 resemblance is compounded following the approach from Example 3. 
dimethyl 2 and 5 flange carboxylate, 2, 2 -[(2, 2, 2-trif!uoro-1-(trifluoromethyl) ethylidene] screw (4 
and 1-phenyleneoxy] — bis-ethanol and a butylene glycol were used.)) 

The approach from 3 follows below 21 examples. Dimethyl terephthalate 15.0g (0.077 mols), 1-(2- 

naphthyl)-1 and 1-screw [4-(2-hydronalium oxyethoxy) phenyl] ethane 26. 5g (0.062 mols), ethylene ~~ ~ 

glycol 1.9g (0.031 mols), the zinc acetate dihydrate of the amount of a catalyst, and an antimony trioxide 
were used. The 34.3g polymer was obtained. 

The approach from 3 follows below 22 examples. Dimethyl terephthalate 3.80g (0.020 mols), 4.4'-screw 
(2-hydronalium oxyethoxy) diphenylsulfone 4.03g (0.012 mols), ethylene glycol 0.77g (0.012 mols), the 
zinc acetate dihydrate of the amount of a catalyst, and an antimony trioxide were used. The 5.8g 
polymer was obtained. 

The polyester of example 23 resemblance is compounded following the approach from Example 3. 
dimethyl 2 and 5 pyridine dicarboxy rate, 2, 2 '-[(BAISHIKURO [2.2.1] hept-2-ylidene screw (4 and 1- 
phenyleneoxy] — ■ bis-ethanol and 1 and 4-cyclohexane dimethanol were used.)) 
The approach from 3 follows below 24 examples. Dimethyl terephthalate 14.5g (0.075 mols), 4.4- 
isopropylidene screw [2-(2, 6-dibromo phenoxy) ethanol 28.4g (0.045 mols), ethylene glycol 2.7g (0.43 
mols), the zinc acetate dihydrate of the amount of a catalyst, and an antimony trioxide were used. The 
36.4g polymer was obtained. 

[0041] This invention made the desirable example reference and has been indicated. However, 
modification and amelioration are made by this contractor, without leaving the range of this invention. 
[0042] 

[Effect of the Invention] :1 from which the improved polyester ingredient which offers the following 
advantages according to this invention was made This kind of Pori (ether, ester) is manufactured by 
melting polyesterification (polyesterification). A process is not expensive and trash hardly produces it. 
[0043] 2) aromatic series diester (CH3 02 C~Ar-C02 CH3) — varieties are dramatically available as an 
initiation ingredient. The aromatic series glycol (HO-CH2 CH2-0-Ar'-0-CH2 CH2-OH) demanded is 
marketed, or is easily compounded using an easy reaction from a commercial bisphenol (HO-Ar - OH). 
The several kg scale-up is easy. It is chosen and deals in these components so that high Tg and the 
high refractive index which are demanded may be offered. 

[0044] 3) The presentation of a copolymer may be used so that the physical characteristic of an 
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ingredient may be adjusted to accuracy. Ethylene glycol is the little need at least from the need for 
composition. The fewer ethylene glycol in :mixing in which is it, for example, the ratio of an aromatic 
series glycol and ethylene glycol changes, and it deals goes up in both Tg and a refractive index. 
4) Hardly dissolving within the solvent used for the polymer which is polar a little [ these ] removing DPL 
is expected. 

[0045] 5) The photochemistry stability of these polyester is excellent. 

6) The lens currently explained here as compared with the existing ingredient has resistance by yellow- 
ization to time amount, and can bear an autoclave. The image sensor using these ingredients offers the 
competitive strength which was especially excellent in medical imaging application. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS - - - 



[Brief Description of the Drawings] 

[Drawing 1] The absorption spectrum of the ingredient of the conventional technique for the lens let the 
time of depositing first and after time amount progress is shown. 

[Drawing 2] The absorption spectrum of the ingredient by this invention for the lens let the time of 
depositing first and after time amount progress is shown. 

[Drawing 3] The various phases of the conventional process which forms lens let are shown. 

[Drawing 4] Other conventional phases (A-D) of a series of which form lens let are shown. 

[Drawing 5] A series of conventional phases (A-E) of further others which form lens let are shown. 

[Drawing 6] A series of phases (A-E) by this invention which forms lens let are shown. 

[Drawing 7] A series of phases (A-G) by other examples of this invention which forms lens let are shown. 

[Description of Notations] 

12, 32, 48, 66 Lens let pre cursor structure 

14, 24, 38 Flattening / spacer layer 

16 34 Lens let 

18, 26, 40, 58 Lens let formative layer 

20, 50, 72 Transparence lens let 

22 Lens Let Covering Film 

28 Light-sensitive Nature Resin Layer 

30, 36, 44, 54, 62 Etching mask 

38 68 Flattening / spacer pad 

42, 52, 60 Dirty stop layer 

46, 56, 64, 70 dirty stop mask 



[Translation done.] 
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XUy MS?* hy^*-FEyOJCHbra«»cEyiJS 

nfcttttfifcs-r. 2) u>xuy m*?* h^-f*- 
h* 6 mmzffim $ n& »tn « & £ r, x « 
H«f *»«ft**g«» ens u >x u y h ©ii^sgBi 
wvyxvy bt7* v*f^-*- bt(Dm<Dwmtnm 

#l^£?Kfc6&tt*a«&£>1\ 3) l/>Xl/7 Ml 

vyxvy b\twmk2ntt\,W£:m>MzTzrztb\ZBi 

so IBfclSOifiSLTJBra^fctfntffcS"**, 5) U>X 
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[0005] mmzntz-?^ zoi-yxmmRzsM&x 

□ t^liRttU>Xl/y biEWCftLTttY. I s h i 
hara*ICctD"A High Photosens 
itivity IL-CCD Image Sens 

o r w i t-h— Mo n o-l-i t-h i- e - R-e-s-i n 

Lens Array, " International 

Electron Devices Meetin 
g, 1 9 8 3, pp. 4 9 7-5 0 0C, Wl/>Xl/ 
7hE?il:*tl/TIJPopov i c#tci?)*gl^fF^ >° 

4 6 8 9 2 9 1 ^zm^znx^z. znzojj&om 
jj<Dwm*m i izmmznz. 0 3 cd (a) tckntfft 

±K*f£»£n, ^n^eaBH-^c mm<D^) xane 

\z?* vivify?*— fa\zn9— yvc^nz* tlli 

B«-fe >+rCD ^ffl± i' *i« 2 nT ^ fcffi CD H CD ± * 

fisn^s^cDT&So ^n£cDtt*nw&iite^--> 20 

fiScD¥fi<bJl£'atro z\nt>ov\Wsk<»vyxvvVJ 
vfs-v )imm i 2 ittn <=> T^nsitiMfc-f s #> tc 
jjn»*£n. ^ntc<tD*nttxii¥««cDU>xi-y h 

16 (H5CD (B) £#HB) /Jt^^nSo vyxvv 

v z Kf&-r z> z. <d =k ? ttjsm tc #> cd * 

*tt»liOllfl;C«tt)^Mtt "ballot*. -CDk> 

jiav^->fb£n5«?&g**BfBiJi©ff s k «t o ®J&§ 

-6. ffi*T-wiittSSSt»^$ ntz t tr en 
are nffc* 5 (c^»J5< fcw-ntffce. "o 

-CtepJUfc** ®*IIE3&*S»* c:tttftftV>. 

[0006] Effla»<bJiSffl^bT-b>u— 
ntz&mT'<Dmn\zmz.ts.tfn\$ts. *>u^. ia.the<D 

1$m<D7*Y\>'-sXh(Ol3yXm£fflg. (Tg) \%®M 
\Z&*)VyXVy H^^CftiSi'fiK £7c3t&{b 
tt±#anfciBflE-p«rK»*T?*4. ft#MKU>XU 



xtt^n^,, 

[0 0 0 7] 04&Y. Ho k a r i lr«t-5B*ffl^M 
1#B^raB# 3 F : 4 - 226073 ( 1 9 9 2 30 icf2®£ 
nTV^f^§W^SS:^T. I©0t'ttW>XI/y h 

sn. ^tc^n^*^ia^-fe>-tr^-yX©gB±«'*tt« 
$nss io 2 (D&stzmwis.mmttft-zftzti*' & 
^m^mmituyxvy hBi&m 1 8±fc**s 
n, xi/A-vm 2^ff£t5ieiA?->ftsn5 
(H4cd (a) ) o ®m7vx-vMv&\zn.gM%m 

itlZ£Q ¥PiB<DM\Z£M2tlZ> (I24CD (B) ) . II 

4<d (o \z^zn%&o\zm®m\vyxi'v v 2 0 

8 \zn vxmmznmmitrz z. t \z «t 0 s ns u 
>x»tt©^^->oe^»t-«tt»^)**n<5. ^ctcs 
i O2 li04CD (D) \z^n^>iir)\z\yyxy-y VtS 
rt-y 4)11*2 2ZBtftT : £>rztb\zBk<%\iontz ^iiy 
7,±©Xt>J XttSOGaiRK:«t0*!l*aWU>XU 
>y h 2 0O^a±^<D^SS?M»C*S«$n-5. CCDJ;^ 

&*j*Tf 1/ >xw y h mommiznn mzv u \zwp 

5. :©iS©-0(DHIIiS i0 2 ©«fe5tt*8*«» 
cDJP^S (^JA«i05i7D» £4tt::W^-X±K 

' jg)jt5ifc*5. r f m®mmc> xny*vy 
?o&?fcmm&miz : zo&i2.m^m*Mf$.'t%tzib\z 

ScKrlfflOift8[I^W*^5ltT*. -tO*ftfiv»l|iaNfM 
*d«s*i;*«ifi]t*-6. MTSOG7^;VAttM 

^SS:iSist>&n2)J:otC4 0 0° CCDSKT'Ma^nS 
«fl;^Wia«-b:>lrS«Ry:w*ScD^tc^L-T^jS 

e>t£z.£\tw^fr-efo2>« mi&mzm®m\z%M\zm j & 
ffijMmzuyxnp-yzfc^'tzfctbizB.fc^ *y 

3iy?^!fg.ft$:fflW?ZZ.£\Z®%li\ZWWk-C&Z>o * 

mjkztmmttn(Dx.y ? > y jgs**ra-T? * * «t -s & je 

jt^x ^ > jfftfhPj&btes n?a ttn«^£ 6 ft lr». n 
n 5) <D^fr*i 6 cd^i&x«x v y ygiPF cd 

[0 0 0 S] UyXUy h©^CDfficDft#Wft73^(S 
H. KawashimaflliSBmmtfMt 
f 3-2 9 7 1 6 7 (1 9 9 130 (rfB«^nX^?>. 

mt/x-^-vm 2 4 wa^-fe >-tr^ xcd*s 

±K*W£n-5. *n*6»t> (W6 2j&»6 l 0 = 9 a 

y) w«u>xuy h»j*H2 6tt¥iaib/x^— y-a 

1 '2 4±(:ia^n^ dCDW>XU-y hWIBPMM 



4#BJ ¥9-1 52503 



(5) 

7 

A (tf'J^JM^'JU-h) . PGMA (tf'jyj 
^yJM^^'Jl'-h) PMIPK (stfU^^M'V 

jrcffSft*. £££-0>3MR£ttttM2 8tt03© 
(A) l:*Sft5i5l:l/>Xl/y M±C««Sft 
■5. *— 'J V ^-7 7 -fftft 
{b <D'& \Z -t ©/I* - > f£K * 7" 7 X V X >y > 7* t~ <fc 0 

l^>Xl/7 hMil:fe?^n§ (05© (B) ) . ft 

Pt^WitSl^Wh'^ (e tch-s top) io 
tLT*4i5. »-®3tt*JSttiMB^*2 3 OttSftpJ 

•kifcfttli (release)Sft (x*y-;k 7-fc 

XBBWfiB 5 CD (C) CSSn5til/>Xl'yf>3 4 

KW»»fl:r*££K:«fcD»jS£ft*. -^©XitKtcteB 
5 cd (D) t:*an*JB-<o5tt«rti:tt»IBxy5 : ->^ 

S*X-/5 1 >y*JittaW*l«¥aft:/X^— !tI3 8 20 
©S£ L<ft^#£^*-rsfc;&lcffl^6ft, JS;&© 

«rjjg«ia5© (e) \z7fi2nz>&v\z^5> ;-)i<D£? 

«T * & «& fc&ET » S . w ft & OB«ftS©»t3 A»tt 

3 >£X-A±£«jtSft, ^ft«^(C^SI 
Sft&rVW XKSI^SttKigjSftSo W-mit/X^ 

-^mifivyxvv hM&m&xvy^-hTzmizA 
5>->{tznrzWi£izizi>>xuy hm^mo^m-^ 

cD^^-14^5l^gCl-ro 0 5t;iE«$ftT^SSiS-> 
- jr > X £ CO T% M £ m i&-t -5 <fc 5 ISff $ ftT ^ -5 . 
[0009] Hokar i CO±iE©XfiR^g|bTIS*6$ 

awa s 1 ma©##£i»;J:S;fc&£^£©W«3fcSij£; 

ftffim x y x ^ > ^ ict 5 k a a 6 ft 

ft);*. £©8fcte©fctttt»ffiv*£a*«A$ft*z:£ 

r *. 3t«*tt«rii©aj?tt*«fi y 5 x v x ? ^ 

X P "fe 7. (C # T 3 8 Hi K W A * © ( C 3fc # T * * « £ T $ 

j»pjant»j!i*H*ft<b-r*mKa»3o»iii*i»* 



[0010] &T£W»fti'>x»j««8©E#*jj* 
r : 

1) *r»«ftfi-e, &mr$<D&mizt>jt 
Qzomw&zmm-rz. mzmzmmm\zmmnn. 
mm$m+iMz.±9i-L xhn&< ft o ntu 6 * w. . 

2) H-A»ttttl 8 0* caTOJaftTJRCkOH 

ttttft-r s d t tcjt 0 »j*$ftttttna ft 

Ttt* 5—7 ^ ^-BE^J&tfv-f ^ a U > XT (DMT 

wgf^smsft*. 

[0011] 3) v-r zuvyxtt-hw-zrek 

# (13 5° CT24R#W) KfcSftfctSfc-tCJBtt 
&tfft^tfjp D D jt£«&f -5. g#©2, 3ttW>X»« 
© T g ««BS 130*61 50' C ©^"Cft ttftifft 6 
ftt>. 

4) v-f 2 uV>XttPt(»mttm\*%tt&^M&MM 
£ littT •& fc* \z < ft ft ft 6 ft SfflW I' ttB 

§MWusftu>xi/7 htbxffli^nt^7 

* H/S*x hfc:ifinjajf***Sftitft«ft6"f. 
Tn=l. 6 1 T"*-5o «t Dffi^B#T*©*mT$7Lfc 
ab^^^tc^WfflTS.-g),, «WttHt*B8SE»<b©«»=ttfi 
«r»aJB*r**Sftttfttfft6ft^. 

[0 0 12] 5) V-fi7nU>X4f*H4«iSyp-t^ 
fflUbOT, y-f^>^«*« (DPL) $F#*-r^fc 

«&Km>sft*sitfc,k0S«UTttfte>fc^. 

6) T-f ^aU>X«»tt-t-©S«fca8Hfc»3|?$ft 
fttift^fti*. 

7) v-f ? n i/>XSf sJt 5XntXBt>U-(Df 
©^p D D lc ! t)itm&-^^ft^„ xAWXttfig««#$ftT 
lift ibftt^o 

[0013] 8) 7-f i7Dl^>X«7 f n-tr7 > ttS3t 
■BJtgT'ftttftfcfft 6ft^. W#ft«»X^*KttllF»S 
ft4a«ft 6ft i». v-f ^ d u >X«»tt»fl5Tft < 
ICA^*gT"ftltft«ft6ft^. 

[0014] 

zmm±.>D— mnyyxvy vwMttwm-^z.t.xz 

[0015] 

a) »«±XtiS«±©S±lcTf2©«ig*#-r-5'#i9 
[0016] 

Kb 7] 
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-(CH 2 ) n 




[0 0 17] iifnli2Xa^n£J[Jb;XliH, CH 

3, b r c ifrzuzmfrimvizn z«, &u 

O, S, CH2 , C = 0, SO, SO2 , CH-C 
H 3 , CH3-C-CH3 , CF 3 -C-CF3 , CH 
3 -C-CH2 CH3 , 

[0 0 18] 

lit 8] 

CH 3 

— CH— — C — 



o a 






Cr- 





aw 

[0 0 19] frt>£f.Z>Mfrt>Mtf.ZtL ; 

c) A?->\z&-oTmwteu>xuy VKi&m*m 

d) SHlyf>^Mvx^5iSL; 

e) mmU>XUy Y*Kf&-tZ>&o\zn5'->i ] cZ 

ntzmwrnttmrnzmmm (r e f 1 ow) ittz&w*. 
m^uK). ftzm®n'¥-mm!sB<Dxmfo&mT±izz: 
n^mt^u>xuy h^mmr^miz^om^ 

[0 0 2 0] 

X 



— o— (ch 2 ; 



O— (CHjJn-O— 



* ©#< ^SST^fcfetCl^^S. r=)i ( t r i j ay., 
e r) j Xu-t7.&ffitfm^*>n2>. £iS«tt-ft> 
l7f>!?-"IW«(portable com 
f o r ma b 1 e) TX^ (R I E — P CM) ->X^A 

LT I Cjg^Ttt^nT^-5. J. M. Mo 
r anWD. J. Maydan (Journal o 
f Vacuum Science Technolo 
gy, 1979, 16, ppl620-1624) teH 
JfSi02 R I E-PCM<D^mm^RZSXniz7,m 
Sfti&mmZTFLtz. HSR I E-PCMyXfA©| 

>-3-y-j>y, s 1 o 2 (D&oteSkmtmvn^ma) 

x^tf-LfcsttL /^-><ds«. mmzntzmmi 
mtnjLy^yy. mmx?x-?R 1 eiz£z>/*?-><d 

m%<Dm^m<D&t>m^&Mm$:^5>->ik-?z>tz!£)iz 
<&m£znz,z.fv$>z>. 'Aizm^mmmimmxy x 

/X y-H l*3<D^il fC ifi £ £-f -5 . 
[0 0 2 1 ] #fgB>§CDii£&£#m«ll6 £#$3(^x18 

1 4 « -> u a >5P ys«± ic $ tifc h ± \z mm s 
n-5fc<DT*2)S. #uxxf;n->xi/7 hBmm4 0 

tf : 
[0 0 2 2] 

[ft 9] 




CH 2 )n- 



[0 0 2 3] CItntt2Xli-!-nUl±; XIJH, CH [ftlO] 
3, Br, Cl*6fj;5»f.MSn;Zll fcU 
O, S, CH2 , C = 0, SO, SO2 , CH-C 
H 3 , CH3-C-CH3, CF 3 -C-CF3 , CH 
3 -C-CH2 CH3 , 

[0 0 2 4] so 
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[0025] frztezmfrzmyi-zriz. xsw^d 

sns. jfsb^w^tti 4 0* ctcifiir^7^c»a 
sstfi. 6 1 izi&mmmzGTZo -mzx\±>* 

»45SS«^'J 3—^#**fcl>* (side g r o u . 
p) S^«t*fc«kAtf»ofc. 

[0 0 2 6] 

[*1] 







T & 
1 a 

9 




1 




- cod 




141 °C 


1.625 


2 




" O-O 


&• 


134 °C 


1.62 


3 






I 

1-* 






4 


-rCM- 


- (XO 


0.73 


138 °C 





[0 0 2 7] 



[*2] 
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13 14 

m.2 #u(i-f*.ixf») ©-^fig 




[0 0 2 8] 



[«3J 
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[0 0 2 9] 



[*4] 



9-1 52503 



19 



(11) 



^5 f!Ki-f*.n?*) 



20 



20 



21 



22 




108 °C 



98 °C 



1.61 



[0 0 3 1 ] #tit©*<7)#^a 

tejuDm&T'V) es-r. b rose (*,£) \z£% 

56 3 2. 8 nmT'Ol#f*T$5. d telfc^Sn&fr 
ofcfcOT*5, #l)V-9, 9-k*X (4- (2-k 
h*D*+yIh + y7iZJl/) - X V > tejffg L 

1) ^©&@£te7^U;l^^S¥£^Tit*£^ftgft 
<fc 0 fcit5 7 < . 

[0 0 3 2] 2) /w^ox^i^x^sustttfuv 

-©SWlCSififC&mU -ttlA^ffiftU ^-nicj:!? 

¥fr»^iiitoPi^TJa*fspo**&j«»*<**. 
[0 0 3 3] 5) H9£l¥ttttMn&tf3Ml24ttt<Z> 

5ffll>6ft*. «*.tf4. 4' -t'X (2-kHnt+ 
ylh + y) ^>'/7i/>XI14. 4' -t'X (2- 
t KD^-ylh+y) y7x^MJ^yltP3iffll/ 

[0034] mwv>xvy vm^LMA oommzwiz. 
s i o 2 o&oMmtwvmmA 2wmmt<nzo so 



zomiz&zx-m* iooa^5o o^->^*t> hn-A 

VD, S0GS:-&tr»t3A»O^jSO— 

tsasnso n©s»^«if«ijitt-i^ws:xy^x 
tbx^tten, s i 02 K^ssns&gte&n. ss 

>, 7^7 7X^«, Xiif 

nTW£^mzi>]mT&z>. m q<d (a) iz^nz>& 
o\zytmis&wmtemw<i.-?x>7-cmm2n. mmzn 

axy^>^s«K«to*Jr»x«v^-x h^7 , i4 2izm 

6n (0 6© (B) ) . g^X^Xvx-yf^^tCcfcO 

mm^mu>xuy h&f8,m\zmifim*>n% (06© 

(C) ) . »^if«Xy^X hy7'-7X^4 6\$<S,mz 
7X7R I E0«UlMSO:iiIy^h77 - OS 

i^aRttSfcfci^xus/ h^«©x-y^>^$nfcii 
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b) ££IX "Zti^tXCOVyXVy hRUOJ: K)'h2t£tt 

tem$m$iMmt&ximw-?n\f # u yxv y b K#-r 

«^ph^sbj u >xi^ v v M&mtimmx y 

v £ <£ q £ nr i> & i> £ n ?> ©i^ t^^jc p£ 

t- a iff s^ia t*©«fc 5 tc bx feiR*^ n& t»»t-€-n 

(d) K*$n*«fc3K«4. £n&©*£©«M*tt:jr 
^vx.7,9-)ymmu>xuy b 5 oic^n^n-s (0 6 

© (E) ) o 

[0 0 3 5] ±fB© <fc 5 fC®^«^n^tt©B{fKttfffC 20 

mm mzmuf&mtz rz® \z^mw-mt/x ^-vm z 
n?-yit-rz>&m*&z><. — -D<DHimm$m6 \z*z 
nz>£5\ZU>XUy bmmiy-^>^<Dttsizmmw-iB 

AS^CJSIJKawa s h i m a (D±f3##5:Ki:H 

mvxmm vtz& v ic^-fc v yxvy b tzt>fr*$L 

-fZ>mzm$.V<tZ\<\ te©Rjflgtt«|W|CKawa s h 
i m a © ##5Citmf IS $ tlT H & £ ffl H & £ t T 
£>-5 ; BP*., ^$n/cW>Xl/-y bgE?iJ©±Kilx© 
7* hl/>>XhJi£7tf>:3-hU iIW&A^->T- 30 
l^y^h^IHlL, ¥fifl;/X^--9-Jf £x-y5f >X 

n ak/x h com^&u^&t^m^ ntz^m v >x 

[0036] m7\t^f%m(DW,~<D'mmm^L'. z\n 
ituyxuy bM&m&xvyz-Tj yvuntzmz 
^mt/^-vm*n*?-y\t^%w,~<»$£m^v3- 
x by-xm%m^z>z\t\z&K) ztitbnmmzmmr 
as© (a) ^'m-^z\h\z^r ) ^m^-m ] c/7, « 

±T7,e>n-h$n-5. ^(c^-<D»^«t«x^^7, 

byXM5 2tem-<DB^ftmfo&mmizM^T¥-ia 

it/xi— v-m±\zmmzft%o &-(Dm*xmm&® 
mm te¥i§fc/7. ^-vn y b z mfc? z> •? 

* b^7,0\Z&r>^) 7^77^ mz/\5>-yfcZftZ> 

(07© (a) ) o ^-(om^m^'&mm^T.i; s a 
-©»w7f^h^i5 2\zm^znz>z.ttem- 

<D-?A?<Dm&zm.<Xy^Zby7°-?Z.? 5 so 



22 

-?z>.tztb\ztt\zmwzftT^z> m7(D (b) ) o #u 

h-yXV7>2 5 6±T-7.tf>P-h£ft, fgx©jg^« 
Il7^h^yi6 0\tZ\<D\syXUy bMf$.m±.lZ 

itsns. **iwic^xw»^uvx hB6 2«xe 

>a - h £ tL 3tt U V 7 .7 <- Wfc**H5n© u >x 

rCDft^y^ h7Xi7 6 2tt-€-n^Ttw»S^— <DX 

SEM^n-S (07(0 (C) ) . l/yXh/^->6 2« 
El 7© (D) l;^sn5J:5l:Si: ©S^xy^T. b y 
7*-?X? 6 4&Ml&?%rztb\Z±m<D£?f3.&3:X\$l& 
j£x.y^y<>f&mz&r)&-<DX.yT-7>byZfm6 0 1: 

lE^ans. ic/^-xmBi^^^x^R i e 

\ZkOUyXUy bMt&miZ&^ZtlZo 7°yXTXy 

6 6*55pgft/x^-y-/l7 H6 8«t»USft50iH 
B#lC^fi£^n^>J;e.icKS$n^ (07© (E) ) o /I 

?-y<fr2titzM5 Q&y*) y ?&<D\sy xv ybXv 

©«^S:g5itf ZTzVXDXyT-T, by ZfizXsTWLtt* 
n, |W)St(c¥fi{k/X^— F©#W©fE#*PiEK 

p-t7;tj0 7© (F) K^$n&gtij£n;t«Mix>;/^ 

hXl^*-VJHi^«0 7© (G) fc^£n-g>£-5l;: 
^^)JZ7.'r)VmmvyXUy b I 2 Sr^fiETS fcfelClfi 
WtB»itK){b$n-g>o tt/l-y K6 8 

©Tg te^n^ vyxvyb wmm<n TgiD^w 

h*6 8«iD*iS^>>Xby bXVtl-V)m&<DnrM 

mit<¥ \z^<DMVt&m&tz>o ±mco & o \z-& u xt-t" 
jimmvyxvy bMi&m5 scom^^-mtw-mt 
/7,^-vmtfz.<Dm<DW.mzm.^Tn?-yfc-zn% 
mzmft-znz. s{c*^¥ffift/x^— y-A-y F6 8 

©ff£©i%— ttlSx>7^X 5 6©l¥fitCj; 

D^$n^„ «^wtc/^->-(b$n^x^^7> 

2 7 OltVyXlsy bXUtl-V iXf 

[0 0 3 7] *^BJ©S7j©*ii£^JF , gT-hfBTi5iBJLfc 
HSR I E-PCMXP-t7.7jft«HH^ (Dee 

P ) uv p cu^miz^ioRm^rt^z\titmm^iz 

X h y fm ityji v - o A - -t v y CO «fc 5 tiUUU v X 
P y * > XT' $> •& com 7 4 )V A \Z <t D g # ^ A 5. tl 

[oo3 8] *%w<DffijjcomffimT°coft®fo&mmm 
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fttf h y 7m*&XJUZB<?> =k o fc£JR7C*£ 

HSS0iJT"«il6© (A) K^SftiT'O-fc^SBftefg^ 

\zm&pjm-c&z>. m6(D (b) Tff^jtMttttiv 

<DB^ 2 000*»560.0 Ot>^>a-A 

So |hU£K0 7© (C) Rtf/XttB7© (A) tC^2 

n, stb^n, #ffl^ffiT^*$ns. ^shriek 

«^n^i:€fc^ne.CDTO«±fScDS i O2 Xteffi© 

W*Mt*«Bfl;*lc««'MH**-r*. WAtfT. iw 
a y a n a g i 9l:it)HJa-Snfc ("Elect 
ronic and Photonic Proper 
ties of Polymers", M. J. Bow 
den, S. R. Turner, eds. , Ameri 
can Chemical SocietyrWash 
ington DC, 1 9 8 8, pp 158-16 
6) *JR^#7*hUS?^M#»oa*tlTfefflV>*^t 

#7.£ffl^*:R I E<Dmrc071/^->R I EfCfcoT©* 

JL7>7-)VmWl>>XUy hZfVt>- s J)V (07© (F) 
©6 6) <Dfc~V<Drt$ — >ifrZtlftf&— <DW^Xy?-Z. 
hy7°-?X5><Dffift (0 7© (F) ©7 0K*tJfc) 

isfta^. £n«±ie r^fefbj 8i*fc:«kDa£L< 

MX 

4. 4' -fc'X + ^>V:7 

4. 4' -ykh'Dt+y^/^i/y (5 0. 5 
g, 0. 2 3 3tM litMJ5AtKDt*yF2 8 
g§*2 0 0mLl:^l/tg$(0. 7 0^)' t» 

t}fttz. 2 -i7DDX^y-;U (4 1 . 3g, 0. 5 1 

^(-iiJjD©2 o -^nnx*/-;n 0 g (0. 12t 

*«snA6n> sjs«4b#mm^t v c:„ ?g£#i«2 3° 
ftisn&. x^y-^/THF^e»HiS B B B ©^tc 

Sl/^#:5 3. 2g (7 5%) 
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[0 0 3 9] lH NMR (3 0 0MHz, DMSO- 
de ) (33. 7 (m, 4H) . 4. 08 (t, J=4. 
8) , 4. 9 1 (t, J = 5. 5, 2H) ,7.06 

(d, J=8, 7, 4H) , 7. 66 (d, J=8, 
6, 4H) o 

M_2_ . 

9, 9-t*7. (4- (2-fc HPt*yIh + ->7i= 
;u) - 7 

9, 9 -k'7, (4- (2-kh*nt+y7i^JW -7 
io Ml/>84. 4g (0. 2 4 1t;W tmk^V> 
4 6. 7g (0. 5 3tM tRt*'J">A3. 3g 
(0. 0 2 4tJH i + yl/>4 0 0mL4 , ffl»!IOl 

©i 8-?5>v>- 6 t<Dm&m$6m?$<Dmmwi.wm 

a^wsasn. au»*7o. 4g (6 7%) 
ntzo 

20 [0 0 4 0] lH NMR (3 0 0MHz, CDC 1 3) 
6 2. 0 (s, 2H) . 3. 9 (b r s, 4H) , 
4. 02 (t, J =4. 3. 4H), 6. 76 (d, J 
= 8. 8, 4H) , 7. 1 2 (d, J = 8. 7, 4 
H) , 7. 25 (m, 4H) . 7, 75 (d, J = 7. 
4, 2H) o FD-MS m/e 4 8 3 (M+) . 

y^fil/fl/7^l/-h2 7. 7g (0. 14 3t;H 
t9, 9-t'T. (4- (2-tFD*+ylh + y7i 
-)V) -7Ml/>4 6. 9g (0. 10 7tJW tl 
30 fl/>^ij3-;V4. 5g (0. 0 7 2tJI/) tB^KM 
^XTKWft 3 3 6 m g £HBKt7 >^ > 1 9 0 m g £ 

«l^iiJS*TT2 0 0° cfcsnfc. gxtt&#<n 
Vvi^-hmmznft : 2 0 o° cmra, 220° ci 

ttlU, 2 4 0° C2EH8J. ^*©^Att*I«Wj«#tCj; 

ott#£n. mmmtm^.r mi 0-2 1 o r r) t-3 
isiBi«#sft&. asK?&#£*ifc«fc:7 

$ftTMtte>ft, rt§ll(J87 0 0mL<Df^^y^D 
n^^>fc*»snfc. ^«S£©M^t#7XH-& 
40 |Sit*fc»l:t7'f h (Ce 1 i te) O/VyKSI 

**/-;H*jTttJ££ftfc. M«jii7^)^-sn, 
8 0" CT-2 BIBJIS*— ^>rtTfft*Snfc. «*: 
S^ffl#'j7-6 4. lg (9 5%) . *^BJtCiO 

2 (#$s!H<D*m) tsjteirtsjitKAowwK^a 

so CT4 5HlijiL/fct#»*lwSfl;LT^ 
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% (01) . *f£W<Dm<DttmtmW£8 5° C9 0B 

^ (02) „ 
«4 

- 18. 6g-(0. 0 9 6-tJH i9, 9-fX (4- 

5. 2g (0. 10 1^) tlfl/>^'j3-f3. 
2g (0. 5 2^) i«jBltoa©»»ffijB— 
H»fl27'>? L: E>£a«ffl^&nfc. 3 4. 2g©#U7 

«5 

■S. y^^rl/75'U-ht2, 2* - (l-^^U 
IfUT» t'X [4, l-7i^l/>t+y] H7I 

2. 8 6g (0. 0 15t;W t9, 9-h*X (4- 
(2-fcHot+yIt- + y7irJW -7)V*Vy 
4. 8 5g (0. Oll^) tx?l/>yja-;l/ 

1. og (o. oietJP) tMi&e>m<DffiM&®-* 

0117 

2. 7g (0. 0 14tW ty/fM77^1/-h 
2. 3g (0. 0 12^) £9, 9-h*X (4- (2 
-kl^a^ylhty7iZJW -7;P*U>6. 8 
g (0. 0 16^) tlf I/>y*U3- ;H. lg 
(0. 0 1 8tW £tt«©«©RKM»=**n*£H 

»ft7>?- : E>tA«ffl^e.nfc. io. ogciu^- 

8(H<£># U I7fiHWJ 3 !&>£©;£i£tCj^T-&fiS;Sn 
-5>o 4-t-7?M77^l/-ht2, 2' - (1- 
*3MUX^Ux» t*7, [4, 1- (2, 6-i?^a 

d) 7i-i/>t+->] f xx^y-jytx^^u 

6. 14g (0. 0 3 2^) t9, 9-t'X (4- 
(2-kFat*yih*y7i^W -7;i/*l^> 

8. 77g (0. 020 t )V) t4. 4 ' - f X ( 2 - 
kh*Ut*yXh*y) y7ix;U;i/*>l. 3 5g 
(0. 0 0 0 4 0^) tI?l/>yj3-M. Og 
(0. oi6t;W fc!M^©*©B|s»E»=**ntt£H 
•fl:7>3 l t>£:* f fl!^&tt&. 13. 3g©#y7- 

m o 



(14) 

2. 0 5 g (0. 0 1 £9, 9-t'X (4- 
(2-tHD^yIh + y7xZJW -x;U:*U> 

3. Olg (0. 0 6 9^) £4. 4' -fX (2- 
th*Dt*yXh + y) y7i^7xM>0. 18g 

(0. 0 0 0 5.3.tJW tXfl/>v' l J.3->0..5.g. 
(0. 0 0 8^) tttao«©||FMiE»— *?P*tH 

mitry^-^ yttfim^*>ntz. 3. 8g»#uv-«« 

10 ffi] 1 1 

^©#UxX7JHima>SW#iik:^T£jS£ft 
-5. v^^;P4-4' -t'7iXJ^7*W+yl/-h 
t4, 4' -fX (2-kFD+yIh + y) t7i- 

;p i X5 1 > if U 3 -;u t tm ^ 6 tifc„ 
Mi 2 

10. Og (0. 0 5 2tW £9, 9 -t*X (4-' 
(2-tKD^yIh+y7ix;W -7)1*U>1 

2. 4g (0. 0 2 8tW £4. 4' - f X (2-fc 
20 HDt+yih+y) y7i^WM>4. 3g 
(0. 0 13.^^) iX5 : l/>y''j3-JH. 6g 
(0. 0 2 6^) *«J»^H 

m.ityy^^yt.wm^^nrc. 22. 7gw#'jv- 

Ml 3 

4. 5g (0. 0 2 3^) <J:> f ^5 1 ^4-4' -X;l/ 

*-;i/f x^.>^/x-f h 0. 5g (0. 0015^) 
4, 4' -fx (2-tFn+yih + y) y7i 
30 -J1/X;U*>8. lg (0. 0 18^) X^U-> 
^U3-;i/0.. 7 7g (0. 0 12^1/) ttt«8<754» 
»»3E»-*in«l4:=K<b7 >t.Hfik » £ft7c. 

11. 1 go^ij^-^tenfc. 

ffU 1 4 

u i7,f;Hiffij 3 6©*ffi»c«itt»T*j*sn 

-5„ i?X.7)V4, 4' -t+yy^> 1 7x^fhil, 1 
-fX [4- (2-kFn + yIh*y) 7i"Jl/] -> 

Ml 5 

40 «3^6©^fttt£lTtC«<. v^^;i/2, 

71-f M9. lg (0. 2 0 3^) t2, 2' - 

7-/^7-5H--f>fy- 
5 — T 'J x» fx (4, 1 -7izl/>t+y) ] f 
xx^y— ;w4i. ig (o. 1 o 1 tifi/> 
^U3-;w9. 9g (o. 159^) tmm<Dm<Dm 

8. 3 g©#uv-j&t»&nfc. 

#1 1 6 

so 23. lg (0. 119 ^;y) i 4 . 4 ' - f X ( 2 - 
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tFnt+yih + y) ^>77i;>2l. 6g 

(o. 0 7i^w tx5 L u>yja-;i'4. Og 
(0. 0 6 4tJW t»S©io»»lJB-*ftfei= 
!Mt7>3 1: &>£jWiHr»&tt&. 2 3. 2gO*U7- 

aiz _ 

■5. v*3M!/4, 4' -ftv'O'/l-f htl, 1 - 
k*7> [4- (2-tFP + yXh + y) 7i-;H 

p ^ >7 > t i^ > ^ u n — ;u t n e. n&. 

1 8 

10. Og (0. 0 5 1^) L2, 2' - [ (*t>5> 

th'D-4, 7-^y-5H — r >7>- 

» ex (4, i-7izi/>t+y) ] t'xi^;- 

;H3. 6 7g (0. 0 3 3 5^) tlfl/>i^ja 

-;n. 4g (o. 0 2 2t;i/) £M$©*©S1^&&) 
-*fati^ffl^e,nfc„ is. 6 g<D#v?-fim<bn 

fz. 

Ml 9 

CT3^e>©77fe«^TtCM<. ^f^fl/^^lz-h 
8. Og (0. 0 5 tl - (2-^-7^;!/) - 

1. 1-fcf* [4- (2-tKD^ylh + y) 7i 
-;H X^>10. 8g (0. 02 5^) tlf k> 

^j3-;n. 4g (o. 023^) tMi&omom 

5. 7gffl*ij7-*i|f,nfc, 
0»I2 o 

-So v*^)U2, 5' -77>y*^+yk-hi 

2. 2' - [ (2, 2, 2-FU7MD-1- ( h U 
7;u*p*^;W) ifijf>] t'7> (4, l -7izu 

M2 1 

15. Og (0. 0 7 7tJH ti- (2-^-7^;u) 
-1, 1-tfT. [4- (2-bFDt+yih + y) 7 
irjH X^>2 6. 5g (0. 0 6 2t^) tlf 1/ 

>^un-;n. 9g (o. oz\^)V) tmmcom<D 
34. 3g0*'j e> nfco 

M 2 2 

3. 80g (0. 020 =EM LA. 4 ' - t*X ( 2 - 
tFo^ylF + y) y7i-;l/-7M>4. 03 
g (0. 0 12^) ilf l/>y , U3-;P0. 7 7g 

(0. 0 1 2t;W ttt»©*o»MiE»x*?n»4: = 

&{b7>^><t/WSl^nfc. 5. 8gC#'J-7-A5 
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M2 3 

^M(D# U I7r;WJi 3 6 (DJsmizM^TSrftZtl 
3. 5?/^2, 5* -tf'J v>v#;U#*->U-h£: 
2, 2' - [ (AWv^D [2. 2. 1] ^\7h-2- 
-f'J^h'T. (4, l-7i-U>^->] t'XX^y 

n&. 

&12 4 

0>J3^b©73^«^TtC^<o ^ffl^l/7j'l/-h 
10 14. 5g (0. 0 7 5t;W £4. 4' -'fVT'pfc? 
Ux>b'7v [2- (2, 6-77nt7i;+y) 
y-;i/2 8. 4g (0. 0 4 5^;U) tIfl/>y'Ua 

-)U2. 7g (0. 4 3€JW £8M£©»©b^mi&x 
*ft*t=*<b7>^>i#m>sft;fc. 3 6. 4g 

[0 0 4 1] #38W4#£L^tt«SIMBKLTffi« 
[0 0 4 2] 

1) COiO*iJ (X~7;k xXtJW tt*»#'J 
IZfJWt (polyesteri ficat ion) 
fct DSSig^tiS. 7 , ntXHia*T*^< 1 HtA-fK 

[0 0 4 3] 2) fflyXXfil' (CH 3 0 2 C- 

Ar-co2 ch 3 ) <D^\z^mmi!>mmtmtLT 
fijfflpJUT**. s*$n§^fi^ua-^ (ho- 

CH2 CH2 -O-Ar' -0-CH 2 CH2 -OH) 

30 ttrfrKSnTiiS^xttiWRroifx^xy— ;u (ho- 

Ar' -OH) fr£fgi|ifc£jiS£ffl^T#^K^j££ta 
[0 0 4 4] 3) 3^ij7-OftfilEtt^OtlI«j$ 

nr. mah^sss^u 3-;ui:x^u>y u p-;w© 

[0 0 4 5] 5) :n?,ffl#'JI7f;KO*ft^ 

6) K#ffllffltJttLTdT^$nT^51/> 
Xtt^Mt»-r*Stfe<bfc J: »3BttSr#b. h £ y 

-zf\zwx5z>. z\nt><DtiHzm^2>Mm*y-*)-\m 

so [BB5<Z>ffi¥&»9!] 
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[02] mmzmm^nrz tzt, ntra«a«©u>x 

[03] U>XUy b *W$Lt Z>'&lk<DX UtX(Dm* 

jDMmttm?*.: ' 

[04] vyxvy h*Mf$.?Z>m<D$£%:<D-mo&<!% 
(A-D) ^-To 

[0 5] V>XVy b&W-f&TZ>WI,zme>1£&<D~m:<D 

mm (a-e) 

[06]' V>XVy b&Ml$.-?Z>*%WlZj:Z>~m<»fik 

m (a-e) £*-r„ 

[07] uyx^y b&wi&?z>*mw<nm<nnmmz 
£%-m<D&m (a-g) ^*-r» 



12. 3 2. 4 8, 6 6 \y>X\yy bXUlJ-V)im 

m 

14. 2 4. 3 8 W-&t/X<— y-B 
16.34 U>X1^-^ b 

1 8 . 2 6. 4 0, 5 8 U>XUy.bmm 

2 0. 5 0. 7 2 @B^l/>Xl^-y h 
2 2 U>XUy bfi^-yj )VA 

2 8 xmfo&ffimm 

3 0. 3 6. 4 4. 5 4. 6 2 l7f>^J 

3 8. 6 8 W-iS.it/ X^—^/^y F 

4 2, 5 2, 6 0 Xy^T. byXB 

4 6, 5 6. 6 4. 7 0l7« by?*? XV 
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